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A B S T R A C T
Background: We attempted to evaluate whether the relationship between the QTc interval and mortality
(including sudden cardiac death) is linear or J-shaped in the general Japanese population, who tend to be
at greater risk of strokes than cardiac events.
Methods: We classiﬁed 10,804 subjects according to their Bazett QTc interval quartiles (determined by
electrocardiography) at the baseline and followed them up for a mean period of 141.9  28.3 months
(127,712 person-years).
Results: In total, 878 subjects died during the study period, including 104 from cardiovascular events,
100 from stroke, and 46 from sudden cardiac death. In a Cox proportional hazards regression model
adjusted for conventional cardiovascular risk factors, the risk of cardiovascular mortality increased
progressively with the QTc interval quartile [Q2, hazard ratio (HR) = 0.94 (0.43–2.03); Q3, HR = 1.11
(0.53–2.34); Q4, HR = 2.21 (1.12–4.36); HR are vs. Q1]. A parallel analysis found that the risk of stroke
mortality was marginally increased in the highest Bazett QTc interval quartile [HR = 1.93 (0.97–3.85)].
On the other hand, the risk of sudden cardiac death exhibited a J-shaped relationship with the Bazett QTc
interval quartile [Q1, HR = 8.58 (1.07–69.05); Q3, HR = 7.17 (0.88–58.73); Q4, HR = 13.18 (1.72–101.03);
HR are vs. Q2].
Conclusion: In the general Japanese population, cardiovascular and stroke mortality increase
progressively with the Bazett QTc interval quartile, while the risk of sudden cardiac death exhibits a
J-shaped relationship with the latter variable.
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
Contents lists available at ScienceDirect
Journal of Cardiology
jo u rn al h om ep age: ww w.els evier .c o m/lo c ate / j j c cIntroduction
A long QTc interval on an electrocardiogram (ECG) is associated
with an increased risk of cardiovascular death [1–4] or sudden
cardiac death [5,6]. Ventricular arrhythmia is one of the underlying
factors responsible for these associations; however, the association
between long QTc intervals and an increased risk of cardiovascular
death might also be attributable to the fact that long QTc intervals
are associated with cardiovascular risk factors [7] such as high
blood pressure and left ventricular hypertrophy [8]. Among the
general Japanese population, individuals are more likely to suffer a
stroke than a cardiovascular event [9], and the relationships
between QTc intervals and the risk of cardiovascular, stroke* Corresponding author at: Division of Cardiovascular Medicine, Department of
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0914-5087/ 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rightsmortality, or sudden cardiac death could differ from those seen in
Western countries. In addition, subjects with extremely short QTc
intervals have also been demonstrated to be at increased risk of
sudden cardiac death [10,11]; however, previous studies have
obtained inconsistent ﬁndings regarding whether the associations
between the QTc interval and the risk of cardiovascular or sudden
cardiac death are J-shaped or linear [2,7,12–14].
The purpose of this study was to clarify whether individuals
from the general Japanese population with long or short QTc
intervals are at increased risk of cardiovascular, stroke, or sudden
cardiac death.
Methods
Subjects
The Jichi Medical School (JMS) Cohort Study began in 1992 and
aimed to clarify the risk factors for cardiovascular and cerebrovas-
cular disease in the general Japanese population. The details of the reserved.
J. Ishikawa et al. / Journal of Cardiology 65 (2015) 237–242238protocol of the JMS Cohort Study have been reported elsewhere
[15]. Baseline data were collected between April 1992 and July
1995 in 12 rural districts of Japan using a government-sponsored
mass screening system. In each community, a local government
ofﬁce sent personal invitations to all of the eligible subjects by mail
in accordance with the Health and Medical Service Law for the
Aged. The individuals that participated in the mass screening
examinations were aged 40–69 years in eight regions (Iwaizumi,
Tako, Kuze, Sakuma, Sakugi, Okawa, Ainoshima, and Akaike), aged
30 years in one area (Wara), and belonged to other age groups in
three regions (Hokudan, Yamato, and Takasu). At the baseline,
there were a total of 12,490 subjects (4911 males and 7579
females) in the JMS Cohort Study. The selection criteria applied to
the subjects in the present study are shown in Fig. 1.
ECG measurements and interpretation
ECG was performed at a paper speed of 25 mm/s and a gain of
10 mm/mV (or 5 mm/mV) using the ECG devices at the participat-
ing institutions. Initially, a trained individual who was unaware ofThe subjects in the JMS cohort stud y 
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Fig. 1. Selection of subjects. the subjects’ background data manually measured the QT interval
in lead II (or lead I or III if the QT interval could not be measured in
lead II), which is the best lead for depicting T waves in 12-lead ECG,
according to the reported protocol for the measurement of QTc
intervals [16]. The ECG measurements were performed using a
ruler with 0.01-mm graduations. The QTc interval for a single beat
was measured from the beginning of the QRS complex to the end of
the T wave. The end of the QT interval was taken as the last point of
the T wave, i.e. where the downsloping limb joined the baseline,
while we excluded U waves [17,18]. RR intervals were also
measured, and the mean of three RR intervals was calculated. Heart
rate-adjusted QT intervals (QTc) were calculated using the Bazett
formula [19]: [QTc = QT/(RR1/2)]. The intraobserver reproducibility
of the Bazett QTc interval measurements was conﬁrmed by
comparing the pairs of measurements obtained for 98 ECGs. The
mean relative error of the QTc interval measurements was 0.5%,
and their mean absolute intraobserver error was 2.0 ms (SD:
17.0 ms).
Short QTc intervals were deﬁned as Bazett QTc intervals of
<330 ms according to the expert consensus statement on thelectrocardiogram, N=1285 
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arrhythmia syndromes [20]. Prolonged QTc intervals were deﬁned
as Bazett QTc intervals of 440 ms in men and 460 ms in women.
Questionnaire and other measurements
Information about each subject’s medical history and lifestyle
was obtained at the baseline using a questionnaire. The question-
naire included questions about past or present illnesses, as well as
any heart conditions suffered by the subjects’ parents. Age was
recorded at the baseline. Smoking status was classiﬁed as smoker,
ex-smoker, or never smoked. Alcohol drinkers were deﬁned as
subjects who drank at least 20 g/alcohol per day. Systolic and
diastolic blood pressure were measured at the baseline using a
fully automated sphygmomanometer (BP203RV-II, Nippon Colin,
Komaki, Japan). Blood pressure was measured once after the
subjects had rested for at least 5 min in a sitting position.
Hypertension was deﬁned as a systolic blood pressure of
140 mmHg, a diastolic blood pressure of 90 mmHg, or
hypertension because of the presence of medication. Diabetes
mellitus was deﬁned as a fasting glucose level of >7.0 mmol/L
(126 mg/dl), a random nonfasting glucose level of >11.1 mmol/L
(200 mg/dl), or because of the use of an oral hypoglycemic agent or
insulin. Hyperlipidemia was deﬁned as a total cholesterol level of
>5.7 mmol/L (220 mg/dl), a triglyceride level of >1.7 mmol/L
(150 mg/dl), or because of the use of an oral lipid-lowering agent
according to the Japan Atherosclerosis Society Guidelines for the
Prevention of Atherosclerotic Cardiovascular Disease.
Informed consent
The internal review board at Jichi Medical University School of
Medicine approved this study. Written informed consent for the
study was obtained from each individual who participated in the
mass screening health check-up examinations at the baseline.
Follow-up
We used the mass screening examination system to check the
subjects every year for 10 years. During these examinations, we
asked the subjects directly whether they had suffered a stroke or
cardiovascular disease after enrollment. If a subject did not
undergo a scheduled annual screening examination, we contacted
them or their family members by mail or telephone to conﬁrm
whether they had suffered any cardiovascular events or had died.
In cases in which the subject had visited a medical institution due
to a cardiovascular event or had died at a medical institution,
doctors or health nurses associated with the JMS Cohort Study
visited the institution and checked the subject’s medical records.
When an incident case was suspected, we ﬁlled out the relevant
forms and obtained copies of brain computed tomography or
magnetic resonance imaging scans (when a cerebrovascular event
was suspected) and/or electrocardiograms (when myocardial
infarction was suspected). In cases in which a subject died and
their family could not be contacted during the follow-up period,
death certiﬁcates were collected at the public health centers with
the permission of the Agency of General Affairs and the Ministry of
Health, Labour and Welfare. Data regarding residence changes
during the study were obtained from each municipal government
annually.
Diagnostic criteria
All diagnoses were determined independently by a diagnostic
committee composed of radiologists, neurologists, and cardiolo-
gists. Questionnaire responses and copies of the subjects’ medicalrecords were used to assess whether myocardial infarction or
stroke events had occurred. Detailed deﬁnitions of stroke and
myocardial infarction events have been reported previously [9].
Sudden cardiac death was deﬁned as a death that occurred within
24 h of symptom onset that did not have an identiﬁable cause. We
could not conﬁrm whether fatal arrhythmia had been responsible
for any of the cases of sudden cardiac death. Causes of death
were identiﬁed using death certiﬁcates, which were collected at
the respective local public health centers with the permission
of the Ministry of General Affairs and the Ministry of Health,
Labour and Welfare. Death and events were diagnosed based on
the consensus of all members of the diagnostic committee.
Statistical analysis
This study was a retrospective analysis of the ECG data obtained
during the JMS Cohort Study. Data are shown as mean  SD or
percentage values. One-way analysis of variance was performed to
evaluate the overall differences among the groups, and Tukey’s
honestly signiﬁcant difference test was used for inter-group
comparisons of mean values. The chi-square test was used to detect
differences in percentage values among the groups. Mortality rates
are shown as the number of deaths per 10,000 person-years. Adjusted
hazard ratios (HRs) and 95% conﬁdence intervals (CIs) for mortality
were calculated according to the QTc interval quartiles using Cox
proportional hazards regression analysis. In the latter models, we
adjusted for the following conventional cardiovascular risk factors:
age, gender, body mass index, history of myocardial infarction,
history of stroke, smoking status, alcohol intake of >20 g/day, systolic
blood pressure, antihypertensive drug use, heart rate, the presence of
hyperlipidemia, and the presence of diabetes. A probability <0.05 was
considered statistically signiﬁcant. The software SPSS (version 18.0,
Chicago, IL, USA) was used for all analyses.
Results
Subjects
At the baseline, the mean age of the subjects was 55.5  11.2
years, and 37.9% of the subjects were men. The subjects’ Bazett QTc
intervals ranged from 303 to 563 ms (mean QTc interval:
388  27 ms). In the lowest, second, third, and highest Bazett QTc
interval quartiles, the Bazett QTc interval was 303–370 (358) ms,
371–387 (median: 379) ms, 388–405 (395) ms, and 406–563
(418) ms, respectively. In addition, 3.6% of the subjects had Bazett
QTc intervals of >440 ms.
Among the 6713 female subjects, 28 (0.4%) had Bazett QTc
intervals of <330 ms and 78 (1.2%) had Bazett QTc intervals of
460 ms. Among the 4091 male subjects, 64 (1.6%) had Bazett QTc
intervals of <330 ms, and 97 (2.4%) had Bazett QTc intervals of
440 ms.
Subjects’ characteristics classiﬁed according to their Bazett QTc
interval quartiles
The subjects’ baseline characteristics have been classiﬁed
according to their Bazett QTc interval quartiles in Table 1. Age,
body mass index, and the prevalences of hypertension and
hyperlipidemia increased progressively with the Bazett QTc
interval quartile, while the frequency of male subjects and
smokers decreased with the Bazett QTc interval quartile.
The risk of mortality according to the Bazett QTc interval quartile
During the mean follow-up period of 141.9  28.3 months
(127,712 person-years), there were a total of 878 deaths, including 92
Table 1
Subjects’ characteristics according to the Bazett QTc interval quartile at the baseline (N = 10,804).
Q1 Q2 Q3 Q4 p
Range of QTc interval, ms 370 371–378 388–405 406
Number of subjects 2701 2702 2700 2701
Age, years 53.1  12.2 55.3  11.0 56.3  10.6 57.4  10.4 <0.001
Male, % 53.4 40.6 30.8 26.8 <0.001
Body mass index, kg/m2 22.9  2.9 23.0  3.0 23.2  3.2 23.3  3.3 <0.001
History of stroke, % 0.9 0.8 0.7 1.6 0.012
History of myocardial infarction, % 0.7 0.3 0.5 0.7 0.116
Smoking status <0.001
Former, % 16.5 13.3 10.8 10.2
Current, % 29.4 23.9 18.8 17.9
Alcohol consumption >20 g/day, % 33.3 31.8 30.4 32.1 0.215
Hypertension, % 28.4 31.7 36.1 40.8 <0.001
SBP, mmHg 126.4  20.3 128.2  20.5 130.6  21.1 132.7  21.5 <0.001
DBP, mmHg 75.9  12.2 76.6  12.0 78.2  12.2 79.2  12.5 <0.001
Hyperlipidemia, % 33.4 34.2 37.6 38.1 <0.001
Total cholesterol, mg/dl 189  34 192  35 194  35 195  35 <0.001
Triglycerides, mg/dl 114  76 116  75 117  71 123  83 <0.001
Diabetes, % 3.3 3.9 3.9 4.4 0.227
Blood glucose, mg/dl 100  23 103  27 104  27 105  28 <0.001
Heart rate, beats/min 62  9 65  10 68  10 72  12 <0.001
Data are shown as mean  SD or percentage values. QTc data are shown as ranges. Overall p values were calculated using an analysis of covariance test. Probability values of
<0.05 were considered signiﬁcant. SBP, systolic blood pressure; DBP, diastolic blood pressure.
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vascular events, and 100 due to stroke. In addition, there were 674
deaths from other causes (i.e., cancer, infection, trauma, suicide, etc.).
The total number of cardiovascular and stroke deaths increased
according to the Bazett QTc interval quartile (Fig. 2). On the other
hand, the relationship between the Bazett QTc interval quartile and
the frequency of sudden cardiac death was J-shaped.
Even in the Cox proportional hazards regression model adjusted
for conventional cardiovascular risk factors (Table 2), the risk
of cardiovascular mortality increased progressively with the56.7
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Fig. 2. Total, cardiovascular, stroke, and sudden cardiac deaths according to QTc interval 
values were calculated using an unadjusted Cox proportional hazards model. *p < 0.05; *
yyp < 0.01 vs. the subjects in the second QTc interval quartile.QTc interval quartile [Q2, HR = 0.94 (0.43–2.03); Q3, HR = 1.11
(0.53–2.34); Q4, HR = 2.21 (1.12–4.36); HR are vs. Q1]. In a parallel
analysis, the risk of stroke mortality was found to be increased in
the highest Bazett QTc interval quartile [HR = 1.93 (0.97–3.85)],
but the increase was not statistically signiﬁcant. The risk of sudden
cardiac death exhibited a J-shaped relationship with the Bazett QTc
interval [Q1, HR = 8.58 (1.07–69.05); Q3, HR = 7.17 (0.88–58.73);
Q4, HR = 13.18 (1.72–101.03); HR are vs. Q2].
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Table 2
Cox proportional hazards regression analyses of mortality according to the QTc
interval quartile.
QTc interval quartile HR 95% CI p
Total mortality (N = 878)
Q1, 370 ms Reference
Q2, 371–387 ms 1.05 0.83 1.31 0.694
Q3, 388–405 ms 1.11 0.89 1.40 0.352
Q4, 406 ms 1.29 1.02 1.62 0.030
Combined cardiovascular and stroke mortality (N = 204)
Q1, 370 ms Reference
Q2, 371–387 ms 1.18 0.71 1.96 0.533
Q3, 388–405 ms 1.05 0.61 1.78 0.871
Q4, 406 ms 2.07 1.28 3.36 0.003
Cardiovascular mortality (N = 104)
Q1, 370 ms Reference
Q2, 371–387 ms 0.94 0.43 2.03 0.871
Q3, 388–405 ms 1.11 0.53 2.34 0.782
Q4, 406 ms 2.21 1.12 4.36 0.023
Stroke mortality (N = 100)
Q1, 370 ms Reference
Q2, 371–387 ms 1.39 0.70 2.78 0.345
Q3, 388–405 ms 0.97 0.46 2.08 0.947
Q4, 406 ms 1.93 0.97 3.85 0.062
Sudden cardiac death (N = 46)
Q1, 370 ms 8.58 1.07 69.05 0.043
Q2, 371–387 ms Reference
Q3, 388–405 ms 7.17 0.88 58.73 0.066
Q4, 406 ms 13.18 1.72 101.03 0.013
Data are shown as hazard ratios (95% conﬁdence intervals). The hazard ratios
and 95% conﬁdence intervals were calculated using a Cox proportional hazards
model adjusted for age, gender, body mass index, history of stroke, history of
myocardial infarction, alcohol consumption of >20 g/day, smoking status,
systolic blood pressure, antihypertensive drug use, heart rate, diabetic status,
and the presence of hyperlipidemia. HR, hazard ratio; CI, conﬁdence interval; Q,
quartile.
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Of the subjects with extremely short QTc intervals (<330 ms),
none died from cardiovascular, stroke, or sudden cardiac death
during the follow-up period. Data regarding the risk of mortality
associated with a prolonged QTc interval (440 ms in men and
460 ms in women) are shown in Table 3. The risk of
cardiovascular mortality was increased in both the male andTable 3
The mortality risks of subjects with prolonged QTc interval in male and female
subjects.
Males (QTc interval 440 ms) Females (QTc interval
460 ms)
HR LCI UCI p HR LCI UCI p
Total mortality
Unadjusted 2.05 1.29 3.24 0.002 2.77 1.37 5.59 0.005
Adjusted 1.28 0.79 2.08 0.313 1.58 0.77 3.24 0.214
Cardiovascular and stroke mortality
Unadjusted 3.86 1.78 8.36 0.001 5.32 1.94 14.59 0.001
Adjusted 2.23 0.98 5.10 0.056 3.35 1.17 9.58 0.024
Cardiovascular mortality
Unadjusted 5.37 2.12 13.63 <0.001 5.82 1.39 24.27 0.016
Adjusted 2.75 1.02 7.45 0.046 4.65 1.07 20.22 0.041
Stroke-related mortality
Unadjusted 2.26 0.55 9.38 0.261 4.91 1.18 20.36 0.028
Adjusted 1.62 0.36 7.25 0.525 2.72 0.61 12.16 0.189
Sudden cardiac death
Unadjusted 3.30 0.71 15.44 0.129 8.49 1.10 65.81 0.041
Adjusted 1.45 0.30 7.01 0.647 7.60 0.90 64.39 0.063
Hazard ratio (HR) and 95% conﬁdence intervals (CIs) were calculated using Cox
hazard model. In the adjusted model, we also entered age, gender, body mass
index, history of stroke, history of myocardial infarction, alcohol drinking
>20 g/day, smoking status, systolic blood pressure, antihypertensive drug use,
heart rate, diabetic status, and presence of hyperlipidemia. LCI, lower
conﬁdence interval; UCI, upper conﬁdence interval.female subjects with prolonged QTc intervals. However, the
increase in the risk of sudden cardiac death detected in the
subjects with prolonged QTc intervals did not reach statistical
signiﬁcance.
Discussion
In this study, the QTc interval was found to be associated with
cardiovascular risk factors, and the risk of cardiovascular mortality
increased with the Bazett QTc interval quartile. On the other hand,
a J-shaped relationship was detected between the Bazett QTc
interval quartile and the risk of sudden cardiac death. When we
evaluated the risk of mortality using QTc interval cut-off levels, a
prolonged QTc interval was found to be associated with
cardiovascular mortality; however, none of the subjects with
extremely short QTc intervals of <330 ms suffered sudden cardiac
death.
The Rotterdam study [2] reported that a J-shaped relationship
exists between the Bazett QTc interval quartile and the risk of
cardiovascular mortality (regardless of the formula used to
calculate the QTc interval). Moreover, the Third National Health
and Nutrition Examination Survey found that shortened and
prolonged QT intervals, even those within the reference range, are
associated with an increased risk of mortality in the general
population [14]. However, our data only support the ﬁndings of
these previous reports regarding the relationship between the QTc
interval and the risk of sudden cardiac death.
In the present study, a J-shaped association was detected
between the Bazett QTc interval quartile and the risk of sudden
cardiac death in the general Japanese population. It is well
established that long QT syndrome is associated with sudden
cardiac death attributable to ventricular arrhythmia and that a
long QTc interval constitutes a risk factor for sudden cardiac death
in the general population. For example, Algra et al. [18] reported
that a long QTc interval (>440 ms) was associated with an
increased risk of sudden cardiac death, and Straus et al. [6] agreed;
although they deﬁned long QTc intervals differently (males:
>451 ms; females: >471 ms). In the Framingham study [13], a
trend toward an increased risk of sudden cardiac death was
detected in the subjects with the shortest QTc intervals (<360 ms)
in comparison with those in the second QTc interval quartile.
However, when we performed an analysis using the lowest Bazett
QTc interval quartile, we found that the increase in the risk of
sudden cardiac death observed in the highest Bazett QTc interval
quartile was insigniﬁcant (data not shown).
There have been reports of familial cases of short QTc interval-
associated sudden cardiac death (ventricular arrhythmia) [10,21];
however, some epidemiological studies have found that a short
QTc interval is not associated with sudden cardiac death in the
general population [12,22]. On the other hand, in the Framingham
study [13], the subjects with short QTc intervals (<360 ms) were
found to be more likely to suffer sudden cardiac death, and the
ﬁndings we obtained using a QTc interval cut-off value of <370 ms
support these results. In the JMS Cohort Study, there were a total of
46 sudden cardiac deaths, but there were only 10 sudden cardiac
deaths among the subjects in the lowest QTc interval quartile
(370 ms) during a mean follow-up period of 141.9  28.3 months
(127,712 person-years). Previous reports of familial cases of short QTc
intervals [10,21] deﬁned QTc intervals of <300 ms as short QTc
intervals, but there were no subjects with QTc intervals of <300 ms in
this study. When we used a cut-off level of <330 ms as a deﬁnition of
short QTc intervals [20], we found that none of the subjects with such
short QTc intervals suffered sudden cardiac death during the follow-
up period. When we used the Fridericia or Framingham formula to
calculate QTc intervals, the increase in the risk of sudden cardiac
death observed in the subjects in the shortest QTc interval quartile
J. Ishikawa et al. / Journal of Cardiology 65 (2015) 237–242242became insigniﬁcant (data not shown). Moreover, the risk of sudden
cardiac death associated with a shorter QTc interval did not
signiﬁcantly increase at any cut-off level in the general population.
A prolonged QTc interval was reported to be associated with
increased arterial stiffness [23] and left ventricular hypertrophy
[8]. In other reports [24,25], a prolonged QTc interval was found to
be associated with an increased risk of stroke events, suggesting
that the association between the risk of cardiovascular mortality
and the QTc interval can not only be derived from the risk of
ventricular arrhythmia, but must also be affected by the
associations between the QTc interval and cardiovascular risk
factors. In this study, the relationship between the QTc interval and
stroke mortality disappeared after we adjusted for conventional
cardiovascular risk factors.
The current study had the following limitations: (1) We
measured the QT interval manually in lead II (or lead I or III if it
was difﬁcult to measure in lead II), and the mean QTc interval was
about 20 ms shorter than the value obtained in a previous report
involving 12,149 Japanese patients who were referred to a
university hospital [26]. Moriya et al. [27] studied 19,153 subjects
who were exposed to the atomic bombs dropped on Nagasaki and
Hiroshima and found that only two subjects had QTc intervals of
<350 ms, while about 6.9% of subjects (N = 741) exhibited QTc
intervals of <350 ms in the JMS Cohort Study, in which we enrolled
subjects from rural districts across Japan. In addition, the incidence
of fatal cardiovascular and stroke events in the present study was
much lower than those described in previous reports involving
other general Japanese populations [9], suggesting that the
subjects in the JMS Cohort Study had relatively few cardiovascular
risk factors, which might explain why the mean QTc interval of the
subjects of the JMS Cohort Study was shorter than those obtained
in previous studies involving general Japanese populations. (2) The
QTc interval can also be affected by drug use and electrolyte levels;
however, these factors were not evaluated in this study. (3) We
should have measured the RR interval between the beat for which
the QT interval was calculated and the previous beat, whereas we
actually calculated the mean of three RR intervals in this study. (4)
We were unable to conﬁrm whether fatal arrhythmia had been
responsible for any of the cases of sudden cardiac death. (5) We
enrolled the subjects during annual health examinations. There-
fore, a greater number of female than male subjects participated in
this study. In addition, the QTc interval was found to have a more
signiﬁcant effect on mortality risk in women, which was probably
attributable to the larger number of female subjects enrolled.
Conclusion
The QTc interval is associated with cardiovascular risk factors in
the general Japanese population. Among the general Japanese
population examined in this study, the risk of cardiovascular and
stroke mortality increased progressively with the Bazett QTc
interval quartile, while a J-shaped relationship was observed for
the effect of the latter parameter on the risk of sudden cardiac death.
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